OANNALS 
OF THE UNIVERSITY 
OF STELLENBOSCH 


EDITED BY PROF. P. A. VAN DER BYL, 
Co-editors: PROF. R. W. WILCOCKS 
and PROF. C. G. $. DE VILLIERS. 


Volume XVIII, Section A, No. 1 (1940) 


.D. HEY: A Further Report on the Low 
Fertility of Trout. Eggs at the 
Jonkershoek Trout Hatchery. 


PRICE 1/6. 


NASIONALE PERS, BEPERE, CAPE TOWN. 


%` 


Each contribution printed appears as a separate number; 


except in special cases. 
Publication takes place twice annually. 
Contributions to the half-yearly issues. must reach the Editor 
not later than (hé 15th of July or the 1sth of February of each year. 
The writer receives so free copies of his contribution. 


Contributiëns and correspondence should be addressed to `. 


DR. R. W.WiLcocgs, The University, Stellenbosch. 


Exchange Copies to ss sent to the LIBRARIAN, The University, 
Stellenbosch. 


ANNALE VAN DIE UNIVERSITEIT VAN 
STELLENBOSCH. 


ANNALS OF THE UNIVERSITY OF STELLENBOSCH. 


“Reeds verskenê; AE published: 


Ad RE Ondersoekings Omtrent Moskonfyt. (I., As, D), 1928. 
(las. K. Brain: The Intracellular Symbionts of some South African Eer 


dae. '(I., A., 9), 1928. (Price 9/6. 


7. W. Wilcocks: Oor die ,,Ongeldige'” Modi van die. Sillogisme. (1. B., 1), 


1993. Prys 1/-. 


J.F. W. Grosskopf : Koëperasie in BuidSAfHER. (T., B., %),-1993. Prys 1/-... 


P. A. van der Byl: Suid-Afrikaanse Dacr omycetaceae, 'Tremellaceae en 
Auricnlaridceae. (I., A., 8), 1928. Prys 1/-. 


P..A. van der Byl: SAGE, OR ee rte.—Len. Verwoerd: 
Peronospora. Mesembryanthemi. AS id), PL Prys 1/-. 
Sir Geo. Cory, Gustav ier en Te lensigets Die Retief-Dingaan- 


Ooreenkoms. (IT. 1), 1924. Prys 
Chas. K. Prasa se Pad Tndeg of South A dy Scale Insects -(Coceidae). 
(T., 1924. Price 9/-, 


A. V. DAE” Tie EE voed of the Stellenbosch Flats. (IT; A.,. 8), 
1924. Price 1 
Len. Verwoerd: sig. Afrikaanse Lycoperdaceae en Nidulariaceae. ” (HI, 
as 1926. . Prys 1/6. 


Th. Reimers:. Oorrelations in the Exterior of Milk Cattle. (TII., 
vy 1995. Price 1/-. 
F. EG Die. Afstomping van Gemoedsaandoeninge. @,, B., 1), 
1995. Prys 9/6. 


L. Geyer: Die Stellenbosse Gemeente. in die Agtiende Eeu. (IV. B.; Di 


1996. Prys 2/6 
in Surrey... (IV.,.B., 9); 1926. Price 9/6. 


st. Bowman: Onderzoelkinges over Afrikaanse Syntaxis, MV, B., 8), 


1926. - Prys 2/6. 

N Duthie:. Contributien to our  itidledee of the N RS Flora: 
The Dee of Anthericum and GMorepky ed, of the Stellenbosch Flats. 
(EV, 1), 1996. Price 1/6... 


Len. V Pg `n. Bydrae tot ons wennis-van die Suid-Afrikaanse. Gstiles hi 


ginales of Brandswamme.  (IV., A., 9), 1996. Prys 1/-. 


A. V. Krige: An Examination, of the Tertiary and  Ouarternary Ohanges i - Hoe. va 
of Sea-level in South Africa, with special stress on the. EER vi “N 


Favour of a Tecent World-wide Sinking of Ooean-level. NV. bas 
1927. Price ii 6. 


J 
H. 
A. 
D. Hopwood : The PIE Diek of hie de of Parrer; ineloding London od 
'| 
A 


ree op pag. s. van Se # oy # # 


A Further Report on the Low Fertility 
of Trout Eggs at the Jonkershoek 'Trout 


Hatchery 


by 


PD LEEY Mee 


@ 
NASIONALE PERS, BEPERK, Cape Town. 
1940. 


A Further Report on the Low Fertility of 'Trout 
Egegs at the Jonkershoek Trout Hatchery. 


INTRODUCTION. 


The investigation described in a previous paper (Hey, 1939) 
has been extended and although advances have been made, no 
final solution to the problem, if such be possible, has been 
arrived at. 'This further investigation has justified itself in so 
far that: (1) A number of factors have been eliminated as 
possible causes of the infertility of the eggs. (2) Thanks to 
the generous co-operation of the Forest Research Officer a 
fairly accurate idea of the climatic factors has been obtained. 
(3) New light has been thrown on a few doubtful points. 


For descriptive convenience the results of the investi: 
gation will be described under separate headings. 


SEGTION “AA. 


Detailed records of the eggs taken during the 1939 stripping 
season were kept. In all 41,012 Brown, and 44,837 Rainbow 
trout eggs were taken. lt appeared from the preliminary 
investigation that the fertility of the young hens was higher 
than that of the older fish. 'This hypothesis was tested as 
follows. A concrete tank, supplied with an adeguate stream 
of water was adapted as shown in Figure 1; the upper end 
affording facilities for spawning. Eighteen fish were kept in 
the tank, twelve first spawners (rising two years old) and eight 
older hens (third stripping season). 'These fish were placed 
in the tank on the ffteenth of May and from then onwards 
they were examined every two days. Any hens completely 
stripped were removed. 'The total number of eggs obtained 
was 7,637 having a mean percentage fertility of 66.2. 


An analysis of the data is somewhat surprising. 'The 
twelve first spawners produced a grand total of 3,507 eggs 
(4300 per fish) with a mean fertility of 50.6 per cent. as 
compared to a total of 4,102 eggs (4700 per fish) with a mean 
fertility of 73.6 per cent. produced by the older fish. In the 


2 


case of the young hens this is far from satisfactory and the 
results are in contradiction to the preliminary findings. In 
the latter case, however, a number of young hens used were 
spawning for the second time. ln each case of low fertility 
the eggs were small (.41 cms. in diameter) and pale. Why 
this should be so is unknown. Possibly the fish had become 
sexually mature too soon. In this connection Day (1887 ) 
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FIGURE . 


states: “For several seasons it has been remarked at Howietoun, 
that eggs from young mothers were subject to a greater per” 
centage of deaths than those taken from older fish. On 
November the thirteenth 1884, about 500 eggs having a 
diameter of 0.17 inch (.43 cm.) were obtained from a rising 
two year old Lochleven trout and they were impregnated 
from another of the same race of the usual size. Out of these only 
about a dozen hatched.” lt was observed that some first 
spawners produced both small and large eggs. In all cases but 


one these eggs proved practically infertile, the mean percentage 
fertility being 16.5. 


From the stock fish kept in the pond 33,375 eggs were 
obtained with a fertility of 68.1 per cent. A number of these 
fish “ran up” to spawn, these were trapped and stripped where 
ripe. For the rest, the pond was netted each week and the ripe 


fish were stripped. (Conseguently there was a tendency for some 
of the fish to overripen. 


The mean percentage fertility from all first spawners was 
48.56, high as well as total infertilities being recorded. 'The 
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mean percentage fertility of the eggs from the older hens was 
81.0, which may be considered a great improvement on the 
previous season's results. 'That the eggs do overripen is certain, 
which may cause the low fertility of some batches. lt was 
further definitely established that where you have the retention 
of the previous season's eggs, consisting of “white spot” eggs 
or only old shells, the younger eggs will not necessarily be 
affected. In fact the fertility in such cases was high. 'Therefore 
“white spot” js a condition of the eggs themselves and is not a 
disease. 'The fertility of the eggs is affected by their own age 
and not by the old eggs in the body cavity. 'The absence of 
eggsbound females was very noticeable. 'This may have been 
due to the culling of the old stock fish at the end of the previous 
season or, perhaps, to the more freguent stripping. 


The infertility of the eggs is not always due to the female 
fish. A microscopic examination of the milt has proved that 
some of the older males are sterile. lt is therefore important 
Se male stock should be as carefully selected as the female 
stock. 


Altogether 41,012 Brown 'Trout eggs were handled with a 
mean percentage fertility of 67.2. Although this is far from 
perfect it shows an advance on previous seasons. By a still 
more careful selection of stock fish, controlled stripping, and 
suitable diet it may be possible to raise the standard still higher. 


In the case of the Rainbow 'Trout the season was exception- 
ally good. 44,837 eggs being taken, apart from those used 
for experimental purposes. A mean percentage fertility of 88.7 
was recorded as compared to 63.8 in the 1937 season. With 
the exception of 5 batches (6,871 eggs, fertility 79.8%) X 
did all the stripping. (X and Y represent two independent 
strippers using different technigues.) Neglecting these batches 
in the grand total leaves a remainder of 37,966 eggs having a 
percentage fertility of 91.1. It is realised that X's average is 
worked out on a very much larger number of batches than 
Y's average, but, if the table is examined (cf. Table 1. Batches 
1IR, 12R, 14R, 15R and 16R) it will be seen that the fertility 
of the batches is lower than that of any other five consecutive 
batches of eggs. 'The difference in the results of X and Y might 
be explained as follows — 
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TABEE RS 

Percentage 

Date. Batch. Number. Fertility. 
29/6/39 IR 915 90.0 
oi] R 586 94.0 
5/1 AR 205 99.5 
dT SR 1487 ys 
10/7 6R 570 90.5 
10/7 7R 272 89.8 
10/7 SR 1241 96.8 
13/7 8Ra DS 91.3 
15/7 OR 129% 89.3 
19/7 10R 4061 92.8 
DI IR 1586 78.3 
24/17 12R 431 67.6 
28/71 LR 5824 83.5 
1/8 14R ji69 73.4 
8/8 15R 21e 88.9 
12/8 16R 1551 91.2 
17/8 Edeg 4042 AD 
21/8 1SR 3097 82) 
25/8 19R 3282 87.7 
29/8 2OR 2531 95.2 
1/9 DIR 182 96.1 
1/9 22R 2216 98.3 
6/9 23R 178 98.2 
'Totals 44837 2039.3 


Means 88.7 


Starting with Batch 7R, 2735, 1241, 2787, 1327 and 4061 
ova were taken consecutively by X. Y then stripped taking 1586 
and 431 ova. 'Thereupon X took 5824 ova (note the high figure 
as compared to the previous figure of 431). Y then again 
stripped taking 1152, 2151 and 1551 ova. X resumed taking 
4042, 3097, etc., ova (again note the high figures). Considering 
that the same stock of fish was being handled, it is obvious that 
Y takes fewer eggs per stripping than X, in other words Y 
does not exert as much pressure as X. As the ripest eggs (also 
overripe eggs) lie at the posterior end of the body cavity, they 
run with the greatest of ease and are thus stripped first. 'There: 
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fore, the percentage of overripe eggs among Y's batches will be 
greater than in the case of X (that eggs ripen of very guickly 
will be shown elsewhere), and conseguently the percentage 
fertility will be lower. X's poor result of 77.2 per cent. on 
the 17/8 might be explained by the fact that he had to strip a 
number of fish in which the eggs were overripe owing to V's 
stripping not having been “hard” enough on the 12/8. From 
the 17/8 it will be noticed that the percentage fertility rises 
steadily. In corroboration of the above deduction, Batch 27N 
of 768 eggs might be guoted. Y was present when X stripped 
the two fish and expressed the opinion that they were totally 
unripe. 'The resulting percentage fertility was 98.8. 'This 
points to the fact that Y does not exert sufficient pressure in 
stripping. lt therefore appears that poor fertilities might be 
caused by allowing the stock fish to become overripe. ln the 
Rainbow trout as in the Brown there were no “egg-bound”' 
females such as were found in previous seasons. 


The problem, however, is far from solved and the high 
fertility in the case of the Rainbow trout during the 1939 
` season may merely be due to chance or more satisfactory climatic 
conditions. 


A considerable reduction in the length of the spawning 
season was effected by stripping at more freguent intervals. 
In Graph 1 the average percentage fertilities of batches of eggs 
taken at each successive stripping during the 1939 season as 
compared with similar figures during the 1937 season are 
represented. ln the latter case, however, the fertility of all the 
eggs taken was not estimated, but individual batches were taken 
periodically thus illustrating the main trend. An examination 
of the graph reveals the fact that the fertilities of both Rainbow 
and Brown 'Trout was higher in the 1939 season than in the 
previous season. ln the case of the Rainbow trout the fertility 
remains fairly constantly high, whereas in the Brown trout there 
is a definite drop in fertility towards the end of the season. 
This drop, however, is not nearly as great as Was the case in 
the 1937 season where the fertility in both Rainbow and Brown 
trout dropped to 0 per cent. As can be seen the stripping 
period was shorter in 1939 than in 1937 thus saving a con 
siderable amount of labour. 


GRAPH |. 


o 
o 


R.loaa; 


FERTILITY. 
re n D 
[e] O [se] 


PERCENTAGE 


N 
O 


MONTH. 


R.1939—Rainbow 'Trout, 1989 season. 
B.1939—Brown Trout, 1939 season. 
R.1937—Rainbow Trout, 1937 season. 
B.1937—Brown 'Trout, 1937 season. 


The hypothesis put forward in the preliminary paper 
suggesting that after the optimum fertility has been reached, the 
ova depreciate with age and that “white spot” is the first visible 
sign of such decomposition must now be considered. With the 
object of putting this preliminary hypothesis to the test, four 
fish, two Rainbow trout (1R and 3R) and two Brown trout 
(6 and 35N) were stripped at intervals, a fair number of eggs 
being taken at each stripping. 'The fertilities in each case were 
calculated and are represented in Graph 2. 'The additional 
curves represent the results from hens which had been stripped 
more than twice. It must be clearly understood, that apart from 
the points plotted the shape of the curves is purely hypothetical. 
An examination of the graph shows that the fertility decreases 
with time and it appears that this decrease is more rapid than was 
previously thought. 'This drop is more marked in the case of the 
Brown than the Rainbow trout and may be explained by the fact 
that the latter tolerate warmer water and therefore their eggs 
would not be as adversely affected by the high water temperature. 
In a cold dlimate one would expect this “ripening-off process” 
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to take place much more slowly. Here attention might again 
be drawn to the previous graph where it was seen that the 
fertility of the Brown trout fell as the season extended whereas 
in the Rainbow this was not the case. (Considering the rate 
at which the fertility drops it would appear that daily stripping 
of Brown trout is to be advocated. Where, however, the normal 
hatchery (Jonkershoek) procedure is employed, daily stripping 
is not to be advocated as the possible benefits to be derived from 
an increased fertility would be offset by the ill effects of excessive 
handling. `Were the fish carefully graded into Ripe, Medium 
and Unripe, and only the ripe fish handled it would be feasible 
to strip daily as this procedure would eliminate the handling 
of unripe fish. 
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An additional method of ripening of the females more 
rapidly might be to keep a number of males with them. Where 
both sexes are present, it is only natural that the males will have 
a stimulating effect upon the females. As Wiesner (1937) 
states: “Die Laichforellen sollen nicht nach Geschlechtern 
getrennt gehaltert werden. Die Trennung der Geschlechter hat 
nur eine Verzégerung der Laichreife zur Folge, die in den 
meisten Fallen als unerwinscht gelten darf. Man braucht wohl 
den Forellen durchaus nicht diese Liebesfreude zu nehmen.” 
The usual objection raised against this practice is that the fish 
spawn in the ponds. Where, however, the fish are stripped 
daily this objection would be eliminated automatically. 
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As stated before, the curves shown in Graph 2 are hypo 
thetical, except for the points plotted. TUnless readings were 
taken more freguently it would be impossible to fix the apex 
of any curve. Similarly the shape of the whole curve may be 
criticised. For example in curve 22N it is extremely likely that 
the eggs had degenerated to infertility before the following 
stripping was performed; this would alter the shape of the 
curve. 


The rates of drop are different and the curves are not 
evenly distributed in time, for example in curves 8 and 9 the 
fish were apparently stripped when they were past their climax 
and therefore in reality the curve should be displaced somewhat 
to the right. lt is also possible that curve 8 rose to an apex 
and then dropped away between the two successive strippings. In 
general the fish were stripped at different times in the season. 
This means that the ripe eggs were subjected to different climatic 
conditions which in turn would affect the rate of ripening of 
of the eggs. 'The fertilities cannot be determined with the same 
accuracy with which an experiment in physics or chemistry can 
be performed, as, in the case of the former, we are working 
with live material. Furthermore the guality of the milt with 
which the various batches of eggs are impregnated may differ. 


For these reasons the data in hand are inadeguate for further 
deductions, such as rate of drop in fertility, etc. By combining 
these data and deducing a mean curve, showing the rate of 
decline in fertility, one might arrive at a totally inaccurate con: 
clusion. For this reason, the original data are reproduced, as 
obviously any further deductions must rest on this foundation. 
In order to arrive at a mean curve of this nature, extensive and 
detailed experiments with individual fish would have to be per 
formed. As there is no practical benefit to be derived from this, 
it is doubtful whether the results would justify the amount of 
time expended. Furthermore, it is extremely likely, that the rate 
of drop in fertility would differ each season, depending on 
climatic factors. 


In conclusion attention might be drawn to curve IR. Here 
we have a fall in fertility from 90 per cent. to 84 per cent. 
followed by a rise to 91 per cent. This is due possibly to a mis 
count. That there was a rise in fertility is discredited by the 
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fact that the percentage of well developed embryos on correspond- 
ing days fell as follows: 89.4, 76.7, 30.0, 18.0, 0.0, 0.0, 0.0, 
0.0. Finally the experiment proves that “white spot” is the first 
visible sign of decomposition in the eggs as was suggested in the 
preliminary paper. “White spot” eggs were observed in batches 
IR, 3R, 35N and 6 after the fertility of the eggs had dropped 
to 0 per cent. Wiesner (op. cit.) also found this to be the Case 
especially in the larger fish where the eggs do not all ripen off at 
the same time. 


NVETITE SPOT 


As proved experimentally, “white spot” is the first visible 
sign of decomposition in the egg. It appears as a small opague 
area lying in or on the yolk. 'This area gradually increases in 
size and may assume a variety of shapes as shown in the accom 
panying diagrams. Eventually the whole egg becomes opague and 
vacuities become visible in the yolk. Furthermore, numerous 
oily globules of an amber colour appear on the surface of the 
yolk. Repeated attempts were made to section these eggs but 
in every case the yolk was too hard and brittle. Sublimate, 
Picro-formol, Formalin and Acetic acid, and Formalin were used 
in tum as fixatives. Both Alcohol and Dioxan were used for 
dehydration. Soaking in cedar wood oil for over a year failed to 
soften the volk. 


A number of eggs were then fixed in Picro-formol (Bouin) 
dehydrated in alcohol and soaked in cedar wood oil, when the 
unaffected yolk became duite transparent. When examined by 
transmitted light under the low power of a microscope the 
affected portion was visible as an opague area. By this means 
the shape and size of the latter could be determined as shown 
in the diagrams. (cf. Fig. 2.) The eggs were also bisected with 
a sharp razor through the affected area. They were examined by 
incident light under a stereoscopic microscope. As can be seen 
from the diagrams the affection in each case is situated in the 
yolk. 'The presence of the oily globules and air spaces indicate 
that the “white spot” is merely degeneration of the yolk. 


Although the results obtained by this method are not 
nearly as conclusive or complete as they would have been, had 
it been possible to section the eggs, yet they (the results) have 
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FIGURE 2. 

Diagrams A—D. Eggs showing “white spot”, as seen by trans- 
mitted light. Diagrams E—G. 'Transverse sections of white spot eggs. 
og.—Oily globules. 
y.—YOlk. 
em.—Egg membranes. 
op a.—Opadue area (“white spot”). 

V—Vaeuity. 
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served to corroborate the findings of the experimental method 
of investigation. 


SECTION B. 


Although it was realised that the low fertility of the eggs 
could not be due entirely to physical or chemical factors operating 
in the hatching house, yet it was considered that such factors 
might have some influence on the developing ova, especially in 
the production of deformed embryos. Furthermore it is of interest 
to have a record of such factors for purposes of comparison with 
other institutions and also as a basis for future research. 


1. 'Temperature. 


A record of the water temperature was obtained from self 
registering maximum and minimum thermometers kept in one 
of the hatching troughs. 'The mean monthly maximum and 
minimum temperatures are reproduced in graph 3. At these 
temperatures hatching took place in 30 to 33 days, but towards 
the end of September, due to the rise in temperature the eggs 
hatched in 21 days. 'The fry produced were small and weak 
and subject to heavy mortality. 'This corroborates the work 
of Gray (1928) who found that “if the expenditure of food 
for the purpose of maintenance is made more intense by raising 
the temperature the less food is available for the production of 
new tissue and the smaller is the amount of new tissue or cells 
formed before all the food has been utilized”. And further (op. 
cit.) : “Normal trout larvae can be raised from eggs incubated 
at any temperature between 2.8” C. and 13” C. without high 
mortality. Above 15” C. the mortality is high.” 'The latter 
was found to be the case at the Jonkershoek hatchery. 


The highest temperature recorded in the hatching house 
was 16.5” C. and temperatures of 15” C. and over were not 
infreguent. 'This is interesting in view of the statement of 
Worthington (1933) that “trout cannot breed in any water 
warmer than 58” F. (14.5” C.) on account of the fact that their 
eggs become addled and cannot develop”. 'The Jonkershoek 
eggs, however, were not subjected to these high temperatures 
for long periods. 'This serves to illustrate how near the danger 
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line the temperature of the water in the hatching house rises 
at times. 


2. Acidity of the Water. 


The pH readings were taken every two or three days with 
a Lovibond comparitor, and the means calculated. 'The variation 
from month to month was very slight. The mean of the monthly 
means during the months May to September was 6.61, thus 
proving the water to be slightly acid. 'This acidity, however, 
is not great enough to affect the eggs or fry adversely. Fllis 
(1937), investigating the acidity in natural trout waters, states: 
“pH readings between 6.5 and 9.0 indicate that, other things 
being egual the water is favourable for most forms of fish life, 
with the optimum lying between pH 7.2 and pH 8.6.” 
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Southern (1932) investigating the Irish loughs states that 
“natural selection under adverse conditions seems to produce 
the capacity to produce large ova, by the small trout of the 
waters, thereby ensuring large fry with a good start in the 
struggle for existence”. 'The Jonkershoek eggs vary greatly in 
size (.41 to .57 cm. in diameter). Eggs taken from fish caught 
in the Steenbras reservoir in 1939 were uniformly larger in 
size as compared to the Jonkershoek ova (.61 cms. in diameter). 
The pH of the Steenbras reservoir water was supplied by the 
courtesy of the Water Works Engineer of the Corporation of 
the City of Cape Town, who states that “the pHs determined 
prior to 1936 gave a range of 4.2 to 5.9 as the variation although 
pHs as low as 4.2 were uncommon”. 'These findings further 
corroborate Southern's work. 


As far as the effect of the acid water upon the trout larvae 
is concerned Dahl (1927) states: “Where pH drops below 6 
and approaches 5.5, this has a lowering effect upon the health 
of the fry; if pH drops towards 5.1 some mortality occurs; if 
PH drops below 5 a very serious and probably total mortality 
follows.” According to. Dahl, then, the Jonkershoek water is 
not acid enough to affect the fry adversely. 


3. Oxygen Content of the Water. 


The Oxygen content of the water supplying the hatching 
house was determined bi-weekly by the Winkler method (Stan- 
dard methods of Water Analysis—1933). 'The Oxygen con 
tent varied between 91.9 and 99.5 per cent. saturation, with 
a mean saturation of 95.4 per cent. 'This is entirely satisfactory 
and does not warrant further investigation. lt indicates that 
the water is sufficiently aerated. In this connection Southgate 
(1933) states: “Summarising the results of the experiments it 
would appear that trout do not suffer from shortage of Oxygen 
in water containing dissolved Oxygen to the extent of not less 
than 50 per cent. of the saturation value.” 


4. Silt Content of the Water. 


The water from Bosboukloof is heavily charged with 
sediment and a double system of filters is used to eliminate this 
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silt from the water supplying the hatching house. Notwith 
standing this a certain amount still passes through the filters 
and it was thought that although this sediment might not 
actually kill the eggs, yet it might cause the large number of 
defective embryos. (Conseguently the effect of unfiltered water 
upon the eggs was tested. A hatching trough was fitted up 
supplied by unfiltered water, the flow being regulated to three 
gallons per minute as was the case in the hatching house. Under 
normal conditions this water carried .008 grams of silt per litre 
with .OO05 to .365 grams per litre as the variation. Seven 
batches of eggs, both Rainbow and Brown trout with controls 
kept in the hatching house were used. 'These batches were very 
carefully chosen, eggs from the same fish being used in both 
experimental and control batches. After about a week the 
experimental batches of eggs were covered with such a thick 
layer of silt that they were no longer visible. After two weeks 
in the case of the Rainbow and three in the case of the Brown 
trout, the eggs were washed when the infertile ones turned 
white. 'The eggs were then replaced in. their respective troughs 
and about nine days later they were again washed and examined 
in strong light when the weakly developed embryos were clearly 
visible. (Contrary to expectation there was no mortality due 
to fungus in the experimental batches. In the hatching house 
when an egg becomes infected with “byssus” it in turn infects 
the neighbouring eggs if not removed. `Where the eggs were 
covered with the tbick layer of “silt”, however, it was found 
that the “byssus” did not spread to the neighbouring eggs. The 
mean percentage fertility of the experimental batches was 91.9 
as compared to 91.5 in the case of the controls. 'The mean 
percentage of well developed embryos was 83.0 as compared 
to 82.4 in the case of the latter. Furthermore the heavy deposit 
of sediment did not affect the time taken by the eggs to hatch. 
Batches 6 and 7 with controls were allowed to hatch and in each 
case the control and experimental batches hatched on the same 
day. A similar experiment was performed by Rae Sheriffs 
(1932—1933). He buried a number of salmon eggs under a 
layer of “'silt” of a colloidal-gel type and observed “that the ova 
were found to hatch satisfactorily under six inches of silt in semi 
stagnant but well oxygenated water.” 


Therefore, it may be concluded that the silt in the Jonkers: 
hoek water affects neither the fertility of the eggs nor does it 
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cause the production of deformed and weakly developed 
embryos. 


GENERAL CONCLUSIONS. 


With the possible exception of the temperature which is 
rather high at the end of the season, the conditions under which 
the eggs hatch are not abnormal enough to cause the low 
fertility. 'The reason must be sought elsewhere. 'That the 
problem can be solved is suggested by the fact that a number 
of hens produce good eggs. lt should, therefore, be possible to 
raise the standard of the entire stock to this level. Had the 
fertility of the eggs been consistently low, it might have been 
attributed to some single factor operating on the entire stock. 


EELERS SIG RE ELITED 


1933. American Public Health Association and the American 
Water Works Association. Standard Methods of Water 
Analysis. New York, N.Y. 


1927. Dahl, Knut. Effects of acid water upon trout fry. 
Salmon and 'Trout Magazine, No. 46, p. 35. 


1887. Day, Francis. British and Irish Salmonidae. Williams 
and Norgate, London. 


1937. Ellis, M. M. Practical pH Determinations. Bulletin 22, 
U.S. Bureau of Fisheries. 


1928. Gray, ]. The growth rate of the embryo of Salmo fario. 
Brit. Journal of Exp. Biology, Vol. 6, No. 2. 


1939. Hey, D. A Preliminary Report concerning the causes 
of the low fertility of trout eggs at the Jonkershoek 
'Trout Hatchery. Annals of the University of Stellen 
bosch, Vol. 18, Sec. A, No. 1. 


1932-33. Rae Sheriffs, W. Avon Biological Research. Annual 
Report, p. 14. University College, Southampton. 


EE 


193 


1937. 


193. 


16 


Southern, R. Food and growth of Brown Trout. S. 
and 'T. Mag., No. 67, p. 168, and No. 68, p. 243: 


Southgate, B. A. Oxygen and Rainbow trout. S. and 
1. Mag, No. 70. pi 22: 


Wiesner, Robert. Lehrbuch der Forellenzucht und 
Teichwirtschaft. ]. Neumann, Neudamm. 


Worthington, E. B. Inland Waters of Africa. Mac 
millan and Co., Ltd., London. 


OOO 


